A-Translation and Looping Combinators in Pure Type Systems by Coquand, Thierry & Herbelin, Hugo
HAL Id: inria-00159085
https://hal.inria.fr/inria-00159085
Submitted on 2 Jul 2007
HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.
L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.
A-Translation and Looping Combinators in Pure Type
Systems
Thierry Coquand, Hugo Herbelin
To cite this version:
Thierry Coquand, Hugo Herbelin. A-Translation and Looping Combinators in Pure Type Systems.
Journal of Functional Programming, Cambridge University Press (CUP), 1994, 4 (1), pp.77-88. ￿inria-
00159085￿
 
	
	
	
	! "	
#	%$'&(*),+-(
./+(01
2
34658797;:=<>@?@ABDCE0F@G8>@?@ABCHEIJG8KML G3BN6OP587;KQL K95
R/AST>URJ587;V58N646C0F3H587;V58N646CIJO=B79SWBDAXYL 46C794ZBL [\7
]U^_`8abTc`
dPefhg;eije9khlJmWe9g;enpoQe9kWe9g;nrqtsvu"nQlwsvxrkyx8z|{~}\lwg;nrkWiwqvnQlwsvx8k,ljx-n-9qvnMijixrz|YTg;e
Qfeijljei
dPe-n8fTfhqvlwmhsvilwg;nrkWiwqvnQlwsvx8kljxo8svQe-nstg;elfhg;xxrz/x8z
lwmWe-eQsvijlje9kWePx8z
nqvxx8fTstkWoxMhstkWnQljxrgstknqvn8g;oQe9qvnQiji/xrzstk@x8k@iwsvijlje;khllwQfeijijljeiY9qvnQiji
 mTsvjmstkW9qtWTe"i-lwQfeUijijljei  svlwmnplwQfexrznrqtq|lwQfeimhsvisvilwm@eTg;ijlkWxrkh}wn8@ljxMnQlje"Pijx8qt@lwsvx8kljxlwmhsvi~fhg;xrhqve
~p= ¡M-
2
35-¢;5r7;O1£¤;¥w¦;§T¨@©ª«§h¥w¬Z­T¨P®7;K9¢UB¯¯5MBD7;58E'4«CyBP¯BD¯5r7U>D[°H7;4658EOBCy±t²´³µL·¶j¢E58C>T¢;58K
¢;35r7;5-B¢;58G3C46GMBDN¢;>@>hN¸AK;58E¹4«CB¯7;>@>[º>D[GrN«>TK;A795UAHCE587»B79¼h>½Y¾ K
7;AN65>D[K958½h5r7"BN
46CW¢9A46¢;46>hCH4«K9¢;46G/K9:@K;¢;5rOpKMLJ<>hO-V46C58EP¿
46¢;3À-Á>hEH58Nj¾ K
¢97"BDCK;NZB¢946>hC[\79>hOÂG8NZBK9K;46GMBNB794«¢93@Ã
Op58¢946G-4«C@¢9>46CW¢9A46¢;46>hCH4«K9¢;46G-B7;46¢93Op58¢946GhF¢;346K¿BDKUAHK;58E¢;>Sh46½T5pBC5r¿Ä¯7;>@>D[>[/¢935
46CW¢9A46¢;46>hCH4«K9¢;46G
¯79>½hBV46N646¢j:U>D[G8NZBK9K;46GMBDN«N6:-¯79>½hBVN65Å
ÆÇ
[\>h79O-ANZBKQL
ÈY5846½hBC@¢-±tÉr³|46KUBPSh>@>@E,7;5[w587;58CHG85BV>hA¢£ÃÊ¢97"BDCK;NZB¢946>hC0LpË58G858C@¢9N«:@F¸G8>hCCH58G8¢;46>TCK
V5r¢j¿|585rCÌ£ÃÊ¢97"BCHK;NZB¢94«>TCBCEÌ<>TC@¢;46C@AB¢94«>TCÍBDK;K94«CHS=Î@¢j:@N653BQ½T5V5r58CÌ46C@½h5rK;¢;46S@B¢;5rE0L
Î@585J[\>T7
4«CHK;¢"BDCG85U»ÏA7;¢93W:Y¾ K/Í30LºÐL@¢9358K;46KQ±«ÑQÒQ³;L
Ó,5ÔBD7;5ST>h46CS¢;>PSh58C5r7"BN646K;5£
Ãj¢;7"BDCK;NZBD¢;46>hC¢;>pB·NZB7;ST5G8NZBK;KJ>[|ÍA795U2:@¯5Î@:@KµÃ
¢;58OPKMF46C@¢;79>@EAG858EP7;58Gr58C@¢;N6:UV@:ÕBD7;58CHE7;58ST¢±6ÑFÖ³;L¸2
346KºSh58CH587"BDN«46KB¢;46>TCU46KºOP>h¢;46½hBD¢;58E
V@:p¢;3H5[\>hN6N6>¿
46CS¯7;>TVN658OÌ×¢9>-58X@¢;7BG8¢JG8>hCK9¢;79AG8¢;46½T5U46C@[\>T7;OB¢;46>TCK[\79>hOÄ¯BD7"BDE>X@58K
46C46CG8>hCHK;46K;¢958C@¢¢j:@¯5|K9:@K;¢;5rOpKML»>T7;5K;¯58G84Ø®GMBDN«N6:@FN658¢AKE5®CH5BPÙ;N6>@>h¯H4«CHS
G8>hO-V46CB´Ã
¢;>T7;Ú-BK
V5846CSpB¢9587;OÂ3BQ½@46CS¢;35K"BDOp5JÕÁ>T3OÛ¢97;585BK
¢;3H5/®XW5rE@ÃÊ¯>h46C@¢G8>hO-V46CBD¢;>T7
Ü|Ý¶j¢3BKV5858C,K93>¿
CV@:R/>¿5± Þr³º¢93B¢B-¢j:@¯5-K;:@K;¢958Oß¿
46¢93ÌBP¢j:W¯5>[BDN«N¢j:@¯58K
G8>hC@¢B46CàBPN6>@>h¯46CSPG8>hO-VH4«CB¢;>T7MLÓ,5U¿
46N6NSh58¢¢9346K7;5rK;AN6¢UBDKÔBDCyB¯¯HN«46GMBD¢;46>hC¹>[
£
Ã
¢;7BCK9NáBD¢;46>hC·[\>h7
ÍA7952:W¯5Î@:@K;¢958OpKQL
2
35/VBDK;46G46E5MBOp>h¢946½hB¢;46CSJ¢;346KAK;5GMBDCV5¢;7BG85rE=VBG¼-¢;>¢;355MBD7;N64658K;¢
¼@C>¿
C
¢;7BCK9NáBD¢;46>hC'[\79>hOâG8NZBK9K;46GMBNJN6>hSh46G¢;>,46C@¢;AH4«¢946>hC46K;¢946G=N6>TSh46GEA5¢9>,ã>TN6Op>hST>h79>½±täQ³;L
2
346K|¢97"BDCK;NZB¢946>hC¿BDKBDG8¢;ABN6N6:=B¢;7"BDCK;NZBD¢;46>hCP>[ºG8NZBK9K;46GMBNYN6>TSh46G/46C@¢;>-OP4«CH4«OpBDN@N«>TSh46Gh×
¢;35,79AN65åÙ"BDV[ÊBN6K;>?@A>@EN646V5r¢;Ú46KC58½T587ÌAHK;58E0FBCEå¢935BDVK;AH7;Eå¯79>h¯>hK;46¢94«>TCçæ
46Cyã>hN6Op>TSh>T7;>½Y¾ K¯B¯587pGMBDC¢;3@AKpV57958¯NZBG85rE[\>h79O=BDN«N6:V@:BC@:,¯7;>T¯>TK;46¢;46>TC£Ý
Ñ
ã>hN6Op>TSh>h79>½,K"BQ¿1¢;3H5,AK;5,>D[ 346K¢;7BCK9NZB¢;46>TC BDK¢;35,EH58½h58N6>T¯Op58C@¢P>[,Ù;¯K958AE>DÃ
O=BD¢;358OB¢94«GrKMF Ú
¿
358795hF@46CW¢9A46¢;46½h5rN«:K9¯5MBD¼@4«CHSFhBDN«NHC>h¢94«>TCKºBCEpBDN6NWN658OPO=BDKY>WGrG8A7;7946CS
46C=B¯79>W>D[BD7;5E5®CH58EÌBCHE=¯H7;>½h5rEÙ97;58NZBD¢;46½h58N6:-¢9>pB®X@58E¹¯7;>T¯>TK;46¢;46>hCP£/ÚL
2
346K|46K¢;346K~[\5MB¢9A7;5J>[£
Ãj¢;7"BDCK;NZBD¢;46>hC-¢93B¢¿|5JAK;558K9K;58C@¢94áBDN6N«:-3H587;5hL~¶jCpST58C587BNjF
46¢º46K|3BD7;EP¢;>K;5853>¿¢;>¢;7BCKµ[\>h79OÛB¯BD7"BDE>X-46CW¢9>UBN6>@>h¯46CSG8>hO-V46CBD¢;>T7MLYRJ>¿|5h¾ K
B79ShAOP58C@¢±tÞ´³ 46K7"B¢9358746CW½T>hN6½h5rE0FhEH>hC5J¿
4«¢93-G8>hOP¯A¢9587BDK;K94«K9¢"BDCG85hFBCE-K93>¿
K|>TCN6:
3>¿¢;>5rXW¢97"BDG8¢/BN6>@>h¯H4«CHSGr>hO-V46CBD¢;>h7>TA¢º>[0>TC5/K9¯5rG84Ø®G¯B7BE>XYL  AH7/B¯¯79>WBDG"3
46KOP>h795Sh58CH587"BDNÊLPÓ,5K;3>¿ 3>¿ç¢9>VA46N6EÌBN6>@>h¯46CSPG8>hO-VH4«CB¢;>T7[\7;>TOBDCW:¹Sh46½h58C
¯B7BE>XYL~¶jCE5858E¸F¿
3H58C¿5ÔBD¯¯N6:p£ÃÊ¢97"BDCK;NZB¢946>hC¢;>pB¯BD7"BDE>XYF¿5ST58¢B¯H7;>@>[º>[
£ ¿
3H587;5BN6NC>h¢946>hCK|BDCEpN658OPO=BDKB795E5®C5rEÏBDCEp¯H7;>½h5rEyÙ;7958NZB¢94«½T58N6:U¢9>U£JÚL2
346K
¯7;>@>D[46K¸¢;358C¢;7BCKµ[\>h79Op58E¿
46¢;3H>hA¢¸¢;>@>/O-AG3¯79>hVN658OPKY4«C@¢9>/B
N6>@>h¯46CS
G8>TO-V46CB¢9>h7QL
2
35P®7;K9¢-K;58G8¢946>hCE5®CH58KpBGrNáBDK;K->D[=Ù;N6>TSh46GMBN6ÚÍA7952|:@¯5ÏÎ:WK9¢;58OPKU46C'¿
346G"3
¿|5J¿
46N«NE5®C5UBCP£
Ãj¢;7BCK9NáBD¢;46>hC¸L02
35K958G8>hCHEK;58Gr¢;46>hCE58K9G87;46V58K/¢935£
Ãj¢;7BCK9NáBD¢;46>hC
[\>h7JN6>hSh46GMBDNÍAH7;5-2:W¯5-Î@:@K;¢;5rOpKMLÓ,5K;¢B¢95-¢;358CyB·K;46ShCH4v®GMBC@¢¯7;>T¯5r7;¢j:>D[¯79>@>[\K
>hV¢B46C58E[w7;>hO*¢935/£ÃÊ¢97"BCHK;NZB¢94«>TC-46C-¢;35J¢;3467;EPK;58Gr¢;46>hC0L2
3H4«K¯79>h¯587;¢j:-46K58X@¯N6>h46¢;58E
¢;>K93>¿Ä¢935p58X@46K;¢958CG85¹>[BN6>@>h¯46CSG8>TO-V46CB¢9>h746Cy46CG8>TCK;46K9¢;58C@¢2|:@¯5=Î@:@K;¢958OpKQL
2
35/NZBDK;¢K;58G8¢946>hCSh46½h5rK
K;>hOP5
58XBOP¯N658Kº>[2|:@¯5Î@:@K;¢;5rOpKG8>hC@¢"BD46C46CSN6>@>h¯46CSGr>hO-Ã
V46CB¢9>h79KML¸Ó,55rCEVW:P7"BD4«K946CSUK9>hOP5/?@A58K9¢;46>hCKJK;ASTSh58K9¢;58E¹VW:P>hA7¿>h7;¼YL
  ·¡M 
	*=¸
Ó,5|AHK;5
358795/¢935
K;¢BCEBD7;E-E5 ®C46¢;46>hC->D[ ÍA7;5
2:@¯5/Î@:@K9¢;58OPK[\7;>TOçÕ
B7958CE7958Sh¢
BCE
À58A½T587;KµÃJ58E58793>[/±6ÑhF@ÖQ³;L¶jCP¯B79¢;46G8ANZB7QF@¿|5JO=BD¼h5[ÊBD4«79N6:U35QBQ½W:-46OP¯N64«Gr4«¢AK95>[¢935
Sh58CH587"BDN0¯79>h¯587;¢94«5rK/>[ºÍA7952|:@¯58KÎ:WK9¢;58OPKBDK
¯7;5rK;58C@¢;5rEÌ46C,± ÖQ³µL
! "$#&%'#)(*"+×-,åÍA7952|:@¯5Î@:@K;¢958O/. 4«K102(*34#658790Y4;:46¢|46K[\AHCG8¢;46>TCBN$<ZK9585-± ÖQ³2=BCE
G8>hC@¢B46CK¢j¿|>-E46K9¢;46CShAH4«K9358EK;>T7;¢9K>@?8ACB=BDCE DFGB*HK9AG3¢;3BD¢
I >@?8ACB×8DFJB4H4«K/BDCBX@46>hO*>[.
I <2>?8ACB-KC>@?8ACB-KC>@?8ACB4=¸46K/B7;AHN«5>D[L.
I 2
358795UB795C>K;>T7;¢;KJ>[¢j:W¯5M>@?8ACB
¶jCÏBN6>hST4«GQBNYÍA7;52|:@¯5ÔÎ:WK9¢;58OF@¢;35¢;5879OpK>[º¢j:@¯5@>@?8ACBB795GQBN6N658E NPO8(*N(Q+G#SR
%'#&(*"L+TFhBDCE¢;35¢;5r7;OpK
>D[¢j:@¯5ÔB¯H7;>h¯>hK946¢;46>hCB7;5GMBN6N658ETN$O8(Q(9UV+hL
! "$#&%'#)(*"Ä×,ÛN6>hST46GMBN
ÍA7952|:@¯5=Î@:@K9¢;58Oâ46K#2"58(*"+G#6+J%'W"Q%4;:#¢93587;5¹58X@4«K9¢;KpB
¯7;>@>D[>[£å46C=¢935G8>hC@¢958X@¢/£å×X>?8ACB0L
! "$#&%'#)(*"#×$,çN6>TSh46GMBNYÍA7952:W¯5UÎ@:@K9¢;58OÂ46K/K"BD46Ep¢;>-V5@"$(*"LYZWNW"YZX"Q%
4[:Ì¢935
>hCN6:7;AN658K-Gr>hCG85r7;C46CS\>@?8ACB'B7;5>D[/¢;35P[\>T7;O]<&^$KV>@?8ACBZKV>?8ACB4=J¿
358795_^ 46KUK9>hOp5
K;>T7;¢ML
`
 7 Oå×K;46OP¯N6:hÃj¢j:@¯5rEÃjGMBN6G8AN6AKQFYK;:@K9¢;58O-F	
 <ZK9585Ì± ÖQ³2=B7;5C>TCE58¯58CE5rCW¢
N6>hSh46GMBDNÍAH7;5-2:W¯5-Î@:@K;¢;5rOpKML  CÌ¢935U>T¢;35r73BCHE0F0B-¢j:@¯5-K;:@K;¢958O1¿
46¢;3ÌBP¢j:@¯5>[
BN6NY¢j:@¯5rKMFY¿
46¢;3 >@?8ACB DFGB*H46K/C>T¢/N6>hST4«GQBNYV58GMBAHK;5>@?8ACB46K
¢;3H58CàBK9>h79¢>D[º¢j:W¯5
>@?8ACB0ÝT2
35JGMBN6G8AN6AK
>D[G8>TCK;¢97;AGr¢;46>hCKQFK9585p± ÖQ³;Fh46K
N6>hST4«GQBNjFVA¢46K
C>h¢C>TCE58¯58CE5rCW¢
V5rGMBAK9546¢
3BK
¢9357;AN65<2>?8ACB-K DFGB4H K DFGB4H =8Ý
7"¨,§¹¨­h¨Q¨Q¨¥Jª«­h¬"§Dª	 @¦!#"%$&')(*$Q©8¥+-,/.¬ 021 <31 Ç 154 =-§T¨
1 Ç ­h¦ 164p¬á©§7Y¦;­Q­!0.¥98:M¨61 ¬6©§; ¦;­Q­!0=<
>@?BA	AC2
35r7;5-58X@46K;¢Ü Ç FYÜB4F-^ Ç F-^B4-BDCE ^ K;AG3,¢;3B¢71 Ç ×P<ED*4·×ÜB4'=µÜ=F%164p×HÜF4TF
Ü × ^|FÜB4×!^B4BDCE <&^B4WKV^$KC^ Ç =46K/B79AN65hL¶w[G1 Ç 4«K
B¯79>W>D["F@¢;3H58C ^ Ç  >@?8ACB=BDCEK;>
^H >@?8ACB¸Ýh¶w[G1 4 46KB¯79>@>["F@¢9358C ^ 4  >@?8ACB-KBDCEpK9>T^ Ç  ^H >@?8ACB¸Ý
7HIJ"¨'§¨­T¨K'Q¨M¨¥Ôª«­h¬3§DªLW¦&H"%$&6(*$Q©8¥EM,/.¬ 0JÜ%¬6©-§©NOM¥EM¦=,ß­!0
1 §h¨Üß¬6©§7Y¦;­Q­!0.|¥P8Q¨61 ¬6©§7Y¦;­Q­!0N<
>@?BA	AC
Õ|:P4«CHEAG8¢94«>TCp>TCp¢;3H5¢;5879OQ1Ý@Ó,5JGMBCBDK
¿|58N6N0BDK;K;AHOp5/¢93B¢
Ü*46K
BK;AV¢9587;OÂ>[
1ßE46K9¢;46CG8¢[\79>hOR1Ý
¶jC=K9AG3BGMBK95hF¢935¢;5r7;OS1GQBCC>T¢
V5B½hBD7;4ZBVN65hF@BG8>TCK;¢BC@¢ML
4v[	1 46K@*D¹×1 Ç Ý 164
¢;3H58C0FV@:-46CEAHG8¢;46>hC-3@:@¯>h¢;3H58K;46KMFHK;46CG8521 Ç 46KC>h¢
B¯H7;>@>["FTÜ
46K|BK9AV¢9587;OÄ>D[T164!K@BCHEp358CHG85VW:-46CEHAG8¢;46>TC-3W:@¯>h¢9358K;46KQF154J46KBÔ¯7;>@>[LR/58CGr5U1
46KB¯79>@>["L
4v[71 46KE<31 Ç 164'=¢9358CV@:,46CEAG8¢946>hC3@:W¯>h¢9358K94«KQFV1 Ç >h7616446K-B¯79>@>["L'Õ|:
N658OpOBÑhF@¢9346K
46Op¯N64658Kº¢93B¢ 1 46KB¯H7;>@>["L
2
35GMBK95¿
358795W1 4«K
B¯79>WEHAG8¢/46K46Op¯>hK;K946VN65/V@:-46CEAG8¢946>hC3@:W¯>h¢9358K94«KQL
 7 O*×2
346KUN658OPO=B46Op¯N64658KJ¢;3BD¢U4Ø[YX%×$>@?8ACB4«CyBÏG8>hC@¢;5rXW¢-Gr>hC@¢"BD4«CH4«CHS=¢935
E58G8NZBD7"B¢946>hC>[B·¯7;>@>D[|½hB794áBDVN65WZ,×[KY¢9358CHZ46K/CH>h¢B·K;AVH¢;5879Oß>[ XÝ2
3@AKQFYBC@:
¯7;>@EAHG8¢Y\7Z×[-Ý]X VA46N6¢[\79>hOÄ¢9357;AHN«5<2>@?8ACBZKV>@?8ACBZKV>?'ACB*=46K
C>hCEH58¯5rCE58C@¢BCE
GMBCV5¿
7;46¢;¢958CH[_^X-L
7H`abM¥$.Oc¨­T¨K'Q¨M¨¥ª6­cT¬3§ª*LW¦&d"%$&7(*$Q©8¥EM,Â§h¨ B,§7Y¦;­Q­!0¬Z¨§
­h¨¥EceT¥gfG<
"B8Q¨MB¬6©hQ¬Z¥P8Q¦§iM§T¦8¬Z§O8ªP-­!0¥P86­h¨H¥+eh¥./­h¦§­h¨@©8¥w§h¨¥.­T¦U%D×@Ü|Ý]j#kb8Q¦!
jp¬á©Ô§; ¦9­M­&0¬Z¨6fKD×Ü6.|­T¦@<+jL1 =hkb8Q¦!Yj¬6©§; ¦;­Q­!0¬Z¨lfG<
>@?BA	ACßÐ/467958G8¢
V@:pGMBDK;5UBDCBN6:@K;46KQL
m  n ºE'Ô|¡M· ¡ =·=  = U M-¡M   	 
 E] ¸@ 
¶jCÌBN6NY¢935UK958G8¢94«>TC0F¿|5-BK9K;AOP5¢;>pV54«CB ®X@58EC>TCE58¯58CE5rCW¢N«>TSh46GMBDN0ÍA7;52:W¯5
Î@:@K;¢958OÌF@BCE46CK94«EH5¢935G8>hC@¢958X@¢/£ç×!>?8ACB0L
²
 (4% 7 % #2(*"
×àÈ 58¢#[%V5yB,¯H7;>h¯>hK946¢;46>hC0L*Ó,5¿
46N6N/¿
7;46¢95±][J³[\>T7=¢935¯7;>T¯>TK;46¢;46>hC
<+[_^1£ =G^1£L
Ó,5/C>¿#EH5®C5UB¢;7BCK9NZB¢;46>TC,>TCp¢9587;OPK
¿
346G"3B795CH>h¢
¯79>W>D[\KML¸2
346K
¢;7BCK9NZBQÃ
¢;46>hCE5r¯58CHEKº>hC¢;35¢j:@¯5>[¢935K;AV¢9587;OPKMFhBDCE46¢046K¸E5®C5rE-7;58NZB¢946½h58N6:¢;>B
G8>TCW¢958X@¢
46C-¿
346G"3P¢;35J¢;5879OÄ46K|¿58N6NØÃ\[w>h7;OP58E0LQJ>h¢94«Gr5/¢;3B¢4«¢~4«KC>T¢|G8N65MBD7B¯794«>T7;4¢;3BD¢46K
B¿|5rN«NØÃw[\>h79Op58E¢9587;OFK;>P¢;3BD¢B-¯794«>T7;446K/E5®C58E>hCN6:BKB-¯K958AE>DÃÊ¢9587;O <ZK;5r5
± ÖQ³µL =Í7;>h¯>hK946¢;46>hC,Ñ¿
46N6NNZB¢9587
K;3H>¿ ¢93B¢ 4«K/BDG8¢;ABN6N6:pB¿58N6NØÃ\[\>T7;OP58E-¢;5879OÌL
! "$#&%'#)(*"å×ÈY58¢/1V5pBP¿|58N6NØÃw[\>h79Op58E¢;5r7;O146CÌ¢935-G8>hC@¢958X@¢hfºFYEH4;:Y587958C@¢[\7;>TOB
¯7;>@>D["L
I 1'4«K 1 4Ø[T1 46K/B½hBD7;4ZBVN65hFBG8>TCK;¢BC@¢/>T7/BK9>h7;¢
I <31 Ç 164 =	'46K <1 Ç 1 4 =
I <+%D× 1 Ç Ý 154 =	 4«KY%D×1 Ç Ý 1 4
¿
358795W1 4 4«K
EH5®C58E¹4«C#f1KcDP×1 Ç
I ¢;3H5E5®CH4«¢946>hCp>D[<3\UD× 1 Ç Ý 154 =	 E58¯58CEK>hCP¢;35¢j:W¯5>[G164BDCE1 Ç ×
4Ø[T16446K/B¯7;>T¯>TK;46¢;46>TCd[Y4Ô4«Cf
¢;3H58C4Ø[T1 Ç 46KB¯H7;>h¯>hK946¢;46>hC[ Ç 46C#f
¢9358C\<E[ Ç ^ [Y4 =	,46K±][ Ç ³B^ ±][ 4 ³
58N6K95T<3\7D×1 Ç Ý][24G=	'46K@\7D×1 Ç Ý6±][ 4 ³ K
¿
35r7;5h[ 4 46K
E5®C58E46Cdf1KcD× 1 Ç
58N6K;5<3\UD×1 Ç Ý 164G=	'46K@\7D×1 Ç Ý 1 4
¿
358795W1 4 4«K
EH5®C58E¹4«C#f1KcDP×1 Ç
 7 O#×N658OPO=B²
 AK;¢94v®58K/¢935¯7;58½@46>hAHK/E5®C46¢;46>hCPVW:PGMBK958KML
7¸­h¦p§T¨$¥EM¦=,©71 kGrªZªØ¤ 08­h¦N, ¬Z¨Hf1KVF,× Ü§h¨: kGrªZªØ¤ 08­h¦N, ¬Z¨Hf
h¬  Q¦!Q¨¥0r¦;­,J ¦9­M­&0©.º¥98:M¨ <1,± FP×]³2=å¬6©¬Q¨¥\¬"§Dª¥w­71/± F-×]¸³!<
>@?BA	AC ¶j¢
4«K
K9¢;7B46Sh3@¢j[w>h7;¿
B79E0L
7¸­h¦§h¨$¥EM¦N,©61 §h¨:,Ü k 8ªZªØ¤ 08­h¦=,h,¬Z¨ fSh¬  Q¦!Q¨¥ 08¦9­,  ¦;­Q­!0 ©c.
1 Üß¬3,Lª6¬38©V1Ü@<
>@?BA	AC ¶j¢K;ApG85rKU¢9>¯7;>½T5-¢;3BD¢T<+,×/Ý =	7;5rEAG858K-¢9>\< j±  × !Ø³2=	L
2
346Kº[w>hN6N6>¿
Kº[\79>hOÄN658OPO=BÖL
Ó,5/C>¿E5®CH5UB¢97"BDCK;NZB¢946>hC"Ô>hC¯7;>T¯>TK;46¢;46>TCK/BCEPG8>hC@¢958X@¢;K
! "$#&%'#)(*"+×pÈ 58¢6[ V5ÏBÏ¯7;>T¯>TK;46¢;46>hC,46CBG85879¢"B46CG8>TCW¢958X@¢MFV[#"P4«KE5®C58E#BK
±][# ³µLºÈ 58¢YfV5ÔB¿58N6NØÃ\[w>h7;OP58E-G8>TCW¢958X@¢MF%f$"46KE5®C5rE46CEAG8¢946½h58N6:pN646¼h5J¢;346K×
Ö
I 4Ø[ f46K
¢;3H55rOp¯¢j:-G8>TC@¢;58X@¢/¢9358C#f$"Ô4«K
¢93558Op¯H¢j:-G8>hC@¢;5rXW¢
I 4Ø[ f46KYf &KcD× 1àFH¿
358795W1 4«K
CH>h¢
B¯7;>T¯>TK;46¢;46>hCP¢;35rCHf$"46K f  " KcD× 1 
I 4Ø[ f46KYf &KcZ×[-F¿
35r7;5h[*46K/B¯7;>T¯>TK;46¢;46>TCp¢;3H58CHf$"Ô4«KYf  "8KZ×[#"
7  ¸­h¦§T¨$2 ¦9­­©8¬Z¥w¬Z­h¨@©Y[ §h¨ X ¬Z¨ f .	[_6X ¬3,Lª6¬3r© [#"2 X "<
>@?BA	ACßÎ@¢;7B46Sh3@¢j[w>h7;¿
B79EpV@:pN658OPO=BL
 O8(*N( +J#&%'#)(*" 90hf 1 ×0Ü §h¨:1 ¬6©p¨­T¥§) ¦;­Q­!0P¥98:M¨f " 1  ×Ü  < 90
fd[*× >@?8ACB,¥98:M¨f$"	[#"×!>@?8ACBb<
>@?BA	AC Ó,5¹¯7;>½T5¢;346KPK;46O-AN6¢"BDC58>hAHK;N6:,V@:46CEHAG8¢;46>TC#>hC#¢935K9¢;7;AHG8¢;A795y>D[Ô¢935
E58794«½hBD¢;46>hC'>[hf
J1 ×
Ü<Z7958K;¯¸L f
 [ ×>?8ACB0L =Ä2
3H5GMBK95>[G8>TC@½h5879K;46>hC#46K
E>hCH5V@:=N658OPO=BHL/ÈY5rOpO=B`pBK9K;A7958KAKJ¢;3BD¢/¢935UEH587;46½hB¢946>hC>[ f 1×@Ü < 7;58K9¯
fd[*× >@?8ACB4=~58CG8>TAC@¢;5879KC>-¯7;>@>D[\KML
7¸­h¦/§T¨$VY¦;­­©8¬Z¥w¬Z­T¨@©@[Ä§T¨WX*¬Z¨hf .¬ 0Gf " B×[#"-§T¨7[   X*¥P8Q¨
f$"	 B×X#"<
>@?BA	AC Õ:N658OpOBºÞBCE¢;3H5|G8>TC@½h5879K;46>hC7;AN6546CUÍA795
2|:@¯5Î@:@K9¢;58OPKMLÍ7;>T¯>TK;46¢;46>hC
ÑBDK;K9A7;58K¢93B¢Yf "	dX "×!>@?8ACB0L
Ó,5
C>¿yE5 ®C5¢;7BCK9NáBD¢;46>hC " >hC-¯79>@>[\KQL-,JKº[\>T7º¢;3H5
¢;7"BDCK;NZBD¢;46>hC  FT46¢4«KE5®C58E
7;58NZBD¢;46½h58N6:,¢9>àBG8>TC@¢;58X@¢p46C'¿
346G"3¢935¢;5879O 4«K-B¿58N6NvÃw[\>T7;Op5rE,¯7;>@>[ B-KBCE'4«¢-46K
C>h¢G8N65MBD7 BP¯7946>h7;4~¢;3BD¢B "·4«KB¿|5rN«NØÃw[\>h79Op58E¢9587;OF0K9>¢;3BD¢B "·46KEH5®C58E'>hCN6:,BK
B-¯K958AE>DÃÊ¢9587;OL-2
358>T7;58OâÑ¿
4«N6NºBGr¢;ABDN«N6:K;3H>¿ç¢;3B¢B"4«K46CE5r58EyBP¿|58N6NØÃw[\>h79Op58E
¢;5879OÛ¿
3H4«G346KB¯H7;>@>["L
! "$#&%'#)(*"×ºÈY58¢ BV5B¯79>W>D[46C¢;35G8>TC@¢;58X@¢Uf~L
I B " 4«KB4Ø[QBp46K/B½hB794ZBVN65
>h7/BGr>hCK9¢"BC@¢
I 4Ø[ B46KY%Z× [-Ý]j@F@¿
46¢;3#[*B¯79>h¯>hK;46¢94«>TC0F@BCE#j×X-F@¢9358CB "46K
× < <E[ " ^ X " =G^ £ =8Ý < %Z×[ " Ý]  × <+X  ^1£ =8Ý <+j "   = =
¿
358795hj "46K
E5®C58E46Cdf1KcZ×[
I 4Ø[ B46KY%D×Ü|Ý]j@F¿
46¢93pÜ*C>h¢/B¯H7;>h¯>hK946¢;46>hC0FBDCEdj×X·F@¢;358CB"46K
× < <\UD×DÜ|Ý]X#"G=G^ £ =8Ý <6*D×ÜÝ]¸× <+X# ^1£ =8Ý <+j ")= =
¿
358795hj "46K
E5®C58E46Cdf1KcD×DÜ
I 4Ø[ B46K@<;B Ç B 4 =|BDCEB Ç ×[_^ Xç¢9358CB "Ô4«K
× <+X# ^1£ =8Ý <;B" Ç %Z Ç × <+[#"2^X#" =8Ý <+Z Ç B"4  = =

I 4Ø[ B46K@<;B Ç 1 =8F¿
3H58C#1ß46K
C>T¢/B¯H7;>@>["FBDCEB Ç ×\7D×Ü|Ý]X-F@¢9358CTB"46K
× <+X-±]D×] 1P³ H^ £ =8Ý <[B " Ç *Z Ç × <\UD×DÜ 
Ý]X#"G=rÝ <EZ Ç 1  = =
 7 O#×N658OPO=B²
 AK;¢94v®58K/¢935¯7;58½@46>hAHK/E5®C46¢;46>hCPVW:PGMBK958KML
$W(4O8  a	Q¥T[ Oc§7Y¦;­ ­D© ¬ ¥\¬Z­T¨¬Z¨ f < P0YfMB¹×[ ¥P8Q¨df "	MB"× [ "
>@?BA	AC Õ|:46CEAGr¢;46>hCP>hC¢;35K;¢;79AG8¢9A7;5>[º¢;3H5EH587;46½hB¢946>hCp>D[@f  B×[-L~2
35GMBDK;5
>[º¯79>h¯>hK;46¢94«>TCG8>hC@½h5r7;K;46>TC46K
E>hC5VW:N658OPO=BäL/Í7;>h¯>hK946¢;46>hC,Ñ¢;795MB¢9K¢;35GMBK95>[

AEST58Op5rCW¢9K fl1 ×ÜÄ¿
46¢;3l1CH>h¢
B¯7;>@>[L
 7 OÑT× "4«KBºã>TN«OP>hST>h7;>½TÃjN64«¼5Y£ÃÊ¢97"BDCK;NZB¢946>hC0LY¶j¢YST58C587BN64858KBC£ÃÊ¢97"BCHK;NZB¢94«>TC
>[ÍBDAN64«CÃµ»>T37;46CS±6ÑhÑ9³º[\>T7¢;35p<
BDN«GrAN6AK>[/<>hCK9¢;7;AHG8¢;46>hCHK¿
46¢;3EB¢B¢j:@¯58KE46KjÃ
¢;46CSTA46K;358E·[\7;>TOÄ¯79>h¯>hK;46¢94«>TCKMFBDCE46K|46CK9¯467;58EV@:=BG8NZBK9K;46GMBND4«C@¢9A46¢;46>hC46K9¢;46G
¢;7BCKµÃ
NZB¢;46>TC->[ÀÔ4«7B79Eà± r³Y[\>T7
346Sh35r7
>h7;EH587Y@ÃjGMBDN«GrAN64ÊL
 7 O `H×Y4Ø[ ¿5/BK9K;AOP5/<3@A7;G3@Ã;Ë
>TK;K;5r7|¯79>h¯587;¢j:[\>T7º¢;35/ÍA7;5J2|:@¯5/Î@:@K;¢;5rO ¿5
B795/G8>TCK;46E587946CSFTN658OpOB3>TN6EK|BN6K9>[\>h7	
ÃjG8>TCW½T587;K946>hCBCE-¢9358795[\>h795¯7;>T¯>TK;46¢;46>hC
ÑBCE ¢;358>T7;58O ÑK;¢94«N6N3>TN«E46C#¯7958K;5rCG85,>[
DÃjG8>hC@½h5r7;K;46>TC0L*R/>¿58½h5r7MF/<3@A79G"3Ã
Ë
>TK;K;5r7
¯7;>T¯5879¢j:P[\>h7
ST58C587BNÍA7;52|:@¯5Î@:@K;¢;5rOpK@<ZCH>h¢
C58Gr58K;KB7;46N6N6:C>h79O=BN646K"BDVN65'=
¿
46¢;3
DÃjG8>hC@½T587;K94«>TCK;5r58OpK
K9¢;46N6NY¢;>-V5ÔBDC>h¯58C¯7;>TVN658OÌL
  ·  n @  ¡M  ¡¡8*
,/K¿5-K"B46E46C¢;35-46C@¢;79>@EAG8¢94«>TC0FY¢935->h794«ST46CBNOp>T¢;46½hB¢946>C=46CAHK;46CS£
Ãj¢;7BCK9NáBD¢;46>hC
¿BDK
¢;35Ô[ÊBG8¢
¢93B¢QF46C@¢;A46¢94«½T58N6:WF@¯H7;>@>[\K
¢93B¢
¿5ST58¢/V@:p£ÃÊ¢97"BDCK;NZB¢946>hCÙ;¯79>½h58K
>TCN6:
£UÝ Ú279:@4«CHSU¢9>UOB¼h5J¯7;5rG846K;5¢9346K
7;58OB7;¼-N65MBDEK
¢;>-¢935J[\>hN6N6>¿
46CSC>T¢;46>hC¸L
! "$#&%'#)(*"y×¸2
35
C>T¢;46>hC->D[ 0&(4"$3£ RC7 N$N$02#6587 % #4J¯7;>@>[046C-BG8>TCW¢958X@¢ fÏ4«KE5®C58E
V@:-¢;35[w>hN6N6>¿
4«CHSGQBK;5rKM×
I ¢;3H5p½hB794ZBVN656Z,>[
¢j:@¯5[Â¿
46¢;3 [1×$>@?8ACB4«KBN6>hCS£
Ã;B¯H¯N64«GQB¢;46½T5U¯79>@>[
4v[
Z×[ç46K
46Cdf
I %D Ç ×0Ü Ç ÝQÝMÝ%D#×¸ÜYÝ B,46KUBN6>TCS£
Ã;B¯H¯N64«GQB¢;46½T5U¯79>@>[/46C f4Ø[LB 4«K-BN6>hCHS
£
Ã;B¯H¯N64«GQB¢;46½T5/¯79>W>D[º4«CfKD Ç ×Ü Ç KQÝQÝMÝCKDp×DÜBCHE=4Ø[QBp46K
>[¢j:@¯5£
I <;B#j8=J46KB·N6>hCSP£
Ã;B¯¯N646GMBD¢;46½h5¯79>W>D[|46CHf'4Ø[ B,BDCEHj-B795UN6>TCSp£ÃµBD¯¯N646GMB¢94«½T5
¯79>W>D[\K
46C#fºL
I <;B1 =¿
3H587;5 1%46KC>h¢B-¯79>W>D[|46KB·N«>TCSp£ÃµBD¯¯N646GMB¢946½h5¯7;>@>D[|46CHf'4v[-B46KB
N6>hCS£
Ã;B¯H¯N64«GQB¢;46½T5/¯79>W>D[º4«CfºL
 O8(*N( +J#&%'#)(*" IJ90B'¬6©§; ¦;­Q­!0¬Z¨ f¥P8Q¨MB"p¬6©Jª«­T¨£¤;§ª«¬"§T¥\¬iM¬Z¨ f "<
>@?BA	ACßÐ/467958G8¢[\79>hOÂ¢;35E5®C46¢;46>hC>[QB "TÝ
Þ
7 J901By¬6©§-ª«­T¨£¤;§ª6¬3§h¥w¬3iML ¦9­M­&0¬Z¨§ ­T¨¥+eT¥Tf1KcZ×[ §h¨:hj¬6©Jª«­h¨
£¤;§ ª6¬3§h¥w¬3i-¬Z¨ f ¥98:M¨@B¸±]Z×  jr³¬á©/ª«­T¨£¤;§ ª«¬3§h¥w¬3i-¬Z¨ f <
90B'¬6©§pª6­h¨£¤;§ ª«¬3§h¥w¬3i- Y¦;­Q­!0¬ ¨Ì§l"­T¨¥EceT¥GfKD×hÜ1§h¨:h1 ¬6©¨­h¥§/ ¦;­Q­!0
¬Z¨6f#¥P8Q¨MB¸±]Dp×] 1p³/¬6©Jª«­T¨£¤;§ª«¬"§T¥\¬iM¬Z¨ f <
>@?BA	AC Õ|:P4«CHEAG8¢94«>TC>hCp¢935K9¢;7;AHG8¢;A795U>D[ B¸Ý
  PMà¡  / ¡Ô
2
35p46E5QB>D[Ô»58:T587pBCHEË
5r4«CH3>hN6E#±r³/¢;>>TV¢"BD46CB¹7;58G8AH7;K;46>TCGr>hO-V46CBD¢;>h746Cy¢935
46CG8>hCHK;46K;¢958C@¢K9:@K;¢;5rO DFJB4HP×*DFGB4H¿
BK¢9>=5rXW¯HN«>T46¢/¢;3H5UC>TCÌCH>h7;OBN646K"BDV46N«4Ø¢j:->[|¢935
¯7;>@>D[>[0¢93546CG8>hCHK;46K;¢958CG8:V@:-46CK;5879¢;46CSK;>TOp5pÙÚ46Cp46¢4«CP>h79E587
¢;>->TV¢"BD46CpB¢9587;O
B Æ K;AG3¢;3BD¢B Æ 7;58EAHG858K¢;>E<	B Ç =|BDCEp¢9358CB Ç ¢;>E<	B 4 =8FBDCEpK9>->hC0L6L6L0°H7;>hO K;AG3BK958?@A58CGr5hF4«¢46K|EH4«7958G8¢J¢;>VA46N6EpB[ÊBOP4«N6:>[¢;5879OpKÜ×\J£ç×8DFGB*HhÝ < £ ^1£ =g^%£
K;AG3¢;3B¢@<ZÜ £
4=  <ZÜ   Ç £
*=8Ý
! "$#&%'#)(*"*× È 58¢D*V5BÍA7;52:W¯5=Î:WK9¢;58OâBCE
^åBK9>h7;¢>[DL ,/0&(Q(*NP#&"$3
58(% $#&"$7 %'(*O (9U +G(*O8%@^46CD4«KB/¢9587;O Ü ×\J£ç×!^Ý <Z£^1£ =G^ £#K;AG3-¢93B¢º¢9358795
58X@46K;¢;K/BK;5r?WAH58CG85>[¢;5879OpKÜ Æ Ü=F@Ü Ç FYÝMÝQÝwÜÝMÝQÝ8F@>[¢j:@¯57\/£ ×!^Ý <Z£ ^1£ =g^%£K;AG3¢;3B¢[\>T7/BC@:-£ç×!^$K¹×£ ^1£
<ZÜ p£
*=@  -< Ü  Ç £
*=
R/>¿5± Þr³0B¯H¯N64«5rEU¢935/KBOp546E5MB¢9>¢;7BCKµ[\>h79O*¢;35J¯B7BE>X>D[À467"BD7;E± r³46C@¢;>UB
N6>W>T¯46CSG8>hO-VH4«CB¢;>T7ºV@:pBEH4«7958G8¢JOp58G3BDC46G"3BNBDCBN6:@K;46K>[¢935¢;5879OÛGr>h7;7958K;¯>hCHE46CS
¢;>¢;346K
¯BD7"BDE>XYL
Ó,5=B795pC>¿ Sh>h46CS¹¢;>K;3>¿Ä3H>¿Ä¢;>VA46N6EB¹N6>W>T¯46CSG8>hO-VH4«CB¢;>T746CyBC@:,46C@Ã
G8>hCHK;46K;¢958C@¢/C>TCE58¯58CE5rCW¢N6>hST46GMBNYÍA795U2:@¯5Î@:@K;¢958OÌL~2
35NZBK9¢
K;58Gr¢;46>hC¿
46N6NYK;3H>¿
¢;3BD¢U¢9346KU46OP¯N64«5rK46C,¯B79¢;46G8ANZB7¢;3H5=5rXW46K9¢;58CGr5>[BN6>@>h¯46CS¹G8>hO-V46CBD¢;>T7ÔBDN6K;>¹[\>h7
DFGB*H×8DFJB4HTÝ
°79>hOÄC>¿ >hC0F@¿5BK;K9AOp5¢9>-V546C=B®X@58E46CG8>TCK;46K9¢;58C@¢/CH>hCE5r¯58CHE58C@¢/N6>hST46GMBN
ÍA7952:@¯5Î@:@K;¢;5rOÌFBCHEp46CK;46E5¢935G8>TCW¢958X@¢
£ç×!>@?8ACB¸Ý
 O8(*N( +J#&%'#)(*" `S"B8Q¦! ceT¬6©8¥Z©§-ª6­h¨£¤;§ ª6¬3§h¥w¬3i- Y¦;­Q­!0­&0|£Ý
>@?BA	ACçÎ@46CG85
¢;3H5
¢j:W¯5
K;:@K9¢;58O*46Kº46CG8>TCK;46K;¢958C@¢MFT¢;35r7;5
58X@46K;¢9KBJ¯79>W>D[j>D[ £46CU¢935
G8>hC@¢958X@¢
£ × >@?8ACB0Ý@Õ:-¢;35r>h7;5rOÑTFQ<+jL="46KB¯79>W>D[>D[£ "J46Cp¢935G8>hC@¢958X@¢/£å×!>@?8ACB
BCE-V@:¯7;>T¯>TK;46¢;46>TC `HFh¢9346K|¯79>@>[046KºN6>hCS£ÃµBD¯¯N646GMB¢94«½T5hL¸Õ|A¢£ "46K<Z£ ^ £ =G^1£K
BCEB < <+jP="Y%D×£Ý D*=~4«K/BN6>hCS£
Ã;B¯H¯N64«GQB¢;46½T5/¯79>W>D[º>[£L
Ó,5/C>¿¯7;5rG846K;5¿
3BD¢
¼@4«CHEp>[º¢9587;OÂ46K/BN6>hCHSU£ÃµBD¯¯N646GMB¢94«½T5/¯79>@>[º>[£Ä×
7*ª6­h¨£¤;§ ª«¬3§h¥w¬3i- Y¦;­Q­!0­!0£Û¬6©­!0¥98:@08­DªZª«­kº¬Z¨L08­h¦N,
< <E*D Ç ×DÜ Ç ÝMÝQÝ!%D ×Ü-Ý]j8= 1 Ç ÝMÝQÝE1=
ä
kº¬Z¥P8  Ñ .Tj×£Â§h¨§861¬6©7M¬ ¥98:M¦ª6­h¨£¤;§ ª«¬3§h¥w¬3i-­h¦¨­h¥§7Y¦;­Q­!0N<
>@?BA	AC È 58¢$B-V5BN6>hCS£ÃµBD¯¯N646GMB¢94«½T5
¯7;>@>D[0>[Y£ 46C-¢;3H5/G8>TCW¢958X@¢|£å×!>?8ACB0LÎ@46CG85
£*4«KBD¢;>hOP46GhF£ GQBCC>T¢V5-G8>hC@½h5r7;¢;46VN65¢;>ÌBP¯79>@EAG8¢V@:Ì<3@A79G3@ÃµË>hK9K;587QLpRJ58CG85hF
V@:-AC46?@A58C58K9K/>D[¢j:@¯5hF!BPE>@58KJC>h¢
V58Sh46C¿
46¢;3BCBVK9¢;7BG8¢94«>TC0L
2
3587;5 [\>h79546¢|46K
>[¢;35Ô[\>hN6N6>¿
46CSJ[\>h79OÌ×
<;B *1 Ç ÝMÝQÝE1@=¿
46¢93 #ÒBDCE B 5r4«¢93587|BÔ½hB7;4ZBDVN65º>h7|BDCpBVK9¢;7BG8¢94«>TC
Î@46CG85-¿5pB7;5-46C¢;35PG8>hC@¢958X@¢£ß×Q>@?8ACBEB GMBCHC>h¢V5=BP½hB794áBDVN65hF 	ÂÑpBCE
B ºV58ST4«CHKU¿
46¢;3yBDCàBDVK;¢97"BDG8¢;46>hC¸L ,/CHE,K;46CG85B,46KN6>hCS£
Ã;B¯H¯N64«GQB¢;46½T5hF4B º46K>[/¢935
[\>hN6N6>¿
46CSJ[\>h79OÌ×
%D Ç ×Ü Ç ÝMÝQÝ!%D 
 ×Ü 
 Ý]j¿
46¢93   åÑBCE#j×D£UL
2
35¢j:@¯5>[@j7958O=BD4«CHK
£çV@:4«CHK;¢"BDC@¢;4ZB¢94«>TC0F3H58CG85  GMBCCH>h¢/V5Sh7;5QB¢;5r7¢93BC
 jLZ,/CEK;46CG85$B¯7;>½T58K£UF  GMBDCC>h¢V5|ST7;5MBD¢;587~¢;3BDC ¹ÝMRJ58CG85J¿|53BQ½T5 R jF
4jL 5TL4B3BDK
¢;35E5rK;467;58EÏ[\>h79OÌL
Ó,5ºC>¿,E5®C5BJK9¢;7"BD¢;58ST:>[7;58EAHG8¢;46>hC-B¯H¯N64«GQBVN65¢;>N6>hCS
£ÃµBD¯¯N646GMB¢946½h5º¯79>@>[\K
>[¢j:W¯5£UÝ
! "$#&%'#)(*"×ºÈY58¢ BpV5UBN6>hCS£
Ã;B¯H¯N64«GQB¢;46½T5
¯7;>@>[wK
>[¢j:@¯5£ULÕ:pN658OPO=B F8B46K
< <E*D Ç ×DÜ Ç ÝMÝQÝ!%D×Ü YÝ j8= 1 Ç ÝMÝQÝ1 4=8F@¿
46¢93 ÑBDCEdj×£F
?8H*<[B4=~4«K
¢9358C¢935J[\>hN6N6>¿
46CS¢;5879O >[¢j:W¯5£
j@±]D Ç ×] 1 Ç ³ÝQÝMÝ±]D p×] 1 @³;L
70­T¦-§h¨$Pª«­T¨-£¤;§ª«¬"§T¥\¬iM; ¦;­Q­!0 B#­&0£!¬ ¨£Û×Q>@?8ACB .?8H4<[B4=-¬á©U§
ª«­T¨£¤;§ª«¬"§T¥\¬iMVY¦;­Q­!0­&0
£Û¬ ¨-£å×!>@?8ACB	<
>@?BA	AC Õ|:PN«5rOpO=BÉHL
Ó,5CH>¿åE5®C5¢;3H5U¢97"BCHKj[\>T7;O=BD¢;46>hCBP¿
346G"3¹4«CHK;5879¢;KÙ;OB7;¼@K9Ú-4«CHK;46E5N6>hCHS-£
Ã
B¯¯HN«46GMBD¢;46½h5
¯H7;>@>[\K$B-46CpK9AG3B¿
BQ:U¢93B¢~[\>T7BDCW:N6>hCS£
Ã;B¯¯N646GMBD¢;46½h5
¯79>@>[\K$Bp>D[£
?8H*<[BX=46K@<  <2?8H*<;B*= = =rL
! "$#&%'#)(*"×ºÈY58¢ BV5BN6>hCS£
Ã;B¯H¯N64«GQB¢;46½T5
¯7;>@>[º46C=BGr>hC@¢;58X@¢7f
B-46K
E5®CH58E46CEAGr¢;46½h58N6:-46C¢;35G8>TC@¢;58X@¢Uf1K ×D£ ^1£çBK[w>hN6N6>¿
KM×
I 4Ø[ B46K/B½hB7;4ZBDVN65UZ46Cdf¢9358CTB-46KYZp46C#fK
I 4Ø[-B46KY*D Ç ×hÜ Ç ÝQÝQÝ %D  ×TÜ  Ý]j46Cf ¢;35rCTB  46KY*D Ç ×hÜ Ç ÝQÝMÝ!%D  ×@Ü  Ý < dj  =
46C#f¿
3587;5 j-4«K
EH5®C58E¹4«CfK×£^1£MKD Ç ×Ü Ç KQÝQÝMÝCKDp×DÜ-K
I 4Ø[ B46K@<;B Ç B*4 =º¢9358CTB-46K@<;B  Ç B  4 =GK
É
I 4Ø[ B46K@<;B Ç  =¿
46¢;3 C>T¢/B¯79>@>["F@¢9358CTB-4«K@<[B  Ç  =rÝ
 7 O#×QB  4«K
>D[KBOp5J¢j:@¯5UBDKB=BDCE46K
N«>TCS£
Ã;B¯¯N646GMBD¢;46½h5BN6K;>L
7%90@B ¬6©§h¨'£¤;§ª6¬3§h¥w¬3iM) ¦9­M­&0¬Z¨ ¥P8 ­h¨¥Eeh¥7fKZ*× [ §T¨j§h¨
£¤;§ ª6¬3§h¥w¬3i-V ¦9­M­&0­!0Y[¬Z¨ f#¥P8Q¨@B  ±]Z  ×  j  ³
¬6©@<;B¸± Z×] jr³2=  <
90B'¬6©§h¨P£¤;§ª6¬3§h¥w¬3iML ¦9­M­&0¬Z¨¥P86­T¨¥+eT¥GfK å×!DÄ§T¨ × DÄ¨­h¥§/ ¦;­Q­!0
¥98:M¨B± å×] ³/¬6© <;B¸±   ×   ³S= *<
>@?BA	AC Õ|:PK;¢;79AG8¢9A7"BDN46CEHAG8¢;46>TC=>TCMBBDCEVW:-N658OPO=BÉ
7I0­T¦§h¨$ª6­h¨£¤;§ ª«¬3§h¥w¬3i- Y¦;­Q­!0B,­&0
£MKQ?8H*<;BW=¬6©@<  <2?8H*<;B*= = = <
>@?BA	AC B4«K
>D[¢935J[\>h79O
< <E*D Ç ×DÜ Ç ÝQÝQÝ!*D ç×Ü  Ý]j8= 1 Ç ÝMÝQÝE1  =rF
BCEP¢;35rCTB-46K
< <E*D Ç ×DÜ Ç ÝQÝQÝ!*D ç×Ü  Ý <  jX= = <31 Ç = ÝQÝQÝV<1 M=W=8F
¿
346G3p7;5rEAG858KV@:pN658OPO=BÑhÑJ¢;> <  <&?8H*<;B*= =  =rL
7`S"B8Q¦!YeT¬6©8¥Z©|§©NMQ¨/­!0
¥EQ¦N,© Æ K  Ç KQÝQÝMÝ K  -KQÝQÝMÝº¨-¬Z¨-¥P8­h¨¥EceT¥¸£ ×W>@?8ACBZK ×£ ^1£ ©N 8¥98H§h¥ 5  <	    Ç =N<
>@?BA	AC%Ó,5E5®C5 B·K;58?@A5rCG85->[¢;5879OpK B  BKJ[\>hN6N6>¿
KML
°¸467;K9¢¿5E5 ®C5 B Æ ¢;>pV5BC@:-N6>hCS£
Ã;B¯¯N646GMBD¢;46½h5J¯7;>@>[>[£å4«CP¢;35G8>TC@¢;58X@¢/£å×!>?8ACB0F@AK94«CHSU¯79>h¯>hK94«¢946>hC=²HL
Ó,5¢;3H58C,E5®CH5@B   Ç ¢;>V5T?8H*<[B  =8LºBDG"3¯79>W>D[¢9587;O B  46KN6>TCSp£ÃµBD¯¯N646GMB¢94«½T5¯7;>@>D[>[£å46C=£å×!>?8ACBVW:-N658OPO=BÑMÒHL
ÈY58¢  ÌV5B L/2
35K;58?@A58CHG85 Æ KMÝQÝQÝ K  -KMÝQÝQÝ@K"B¢946Kj®58KN658OPO=B-ÑQ²-V@:N«5rOpO=BÑ'`HL
$W(4O8 I "¨§h¨$¬Z¨­T¨@©8¬6©8¥+Q¨¥¨­h¨Q¨Q¨¥ª«­T¬3§ª @¦!6"%$&'7(%$Q© ¥E-,W.º¥P8Q¦!
ceT¬6©8¥ ©§-ª6­M­  ¬Z¨ ­, OQ¬Z¨§h¥w­h¦­!0¥E$&' >@?8ACBb<
>@?BA	ACßÐ/467958G8¢[\79>hOÂN«5rOpO=BÑM²
 7 Oå×2
35¯7;>@>[Sh46½h58C35r7;5-46K/G8>TCK;¢97;AGr¢;46½h5hLÓ,5GMBC5C:Y58G8¢;46½T58N6:¢;7BCKµ[\>h79O
BC@:-¯79>W>D[>D[£å46CP¢;35Gr>hC@¢;58X@¢
£ç× >@?8ACBp46C@¢;>-BN6>@>h¯46CSGr>hO-V46CBD¢;>h7QL

     ¡M  ¡M-
Ó,5/E5rK;G8794«V53587;5¢;35K;:@K9¢;58OPK|FçBCE DFJB4H×8DFGB*HBK/ÍA7;52:@¯5Î@:@K;¢;5rOpKML
2
35K;:@K;¢958O,46K|¢935UÍA7952:W¯5Î@:@K;¢958OÛEH5®C58E¹VW:P¢;35J[\>TN6N«>¿
46CSK;>h79¢;KQ×
>@?8ACB¸FWDFGB4HBCHEX	
TF
¢;35BX@46>hOPKM×
>@?8ACB×8DFJB4HBCE DFGB*H×X	

BCE¢;3H579AN658KM×
<2>?8ACB-KC>@?8ACB-KC>@?8ACB4=
<)DFJB4H KV>?8ACB-KC>@?8ACB4=
<)DFJB4H K DFJB4H K DFJB4H =
<+X	
 K DFJB4H K DFJB4H =8L
Î@:@K;¢;5rOå46K
¢;35KBOp5BK
K9:WK9¢;58OÌ¯N6AK
¢935[\>TN«N6>¿
46CS7;AHN«5T×
<+X	
 KV>?8ACB-KC>@?8ACB4=
2
35K;:@K;¢958O DFGB*H×8DFJB4H4«K
¢935UÍAH7;52|:@¯5UÎ@:@K;¢958OÂ¿
4«¢93¢;35>hCHN«:-K9>h79¢M×
DFGB*H
¢;35>hCHN«:pBDX@4«>TOÌ×
DFGB*H×8DFGB*H
BCE¢;3H5>TCN6:-7;AN65h×
<)DFJB4H K DFJB4H K DFJB4H =
Õ|>T¢;3-K;:@K9¢;58OPK BDCEÌB795/C>TCE58¯58CEH58C@¢
N«>TSh46GMBDNÍA7;52:W¯5/Î@:@K;¢958OÌL¸2
358:
B795-V>T¢;3y46CGr>hCK94«K9¢;58C@¢QFºBKK;3>¿
C,46C#± `@F ´³;LpRJ58CG85hFV@:¢;358>T7;58O `F¸¢;358:,Gr>hC@¢"BD4«C
BN6>@>h¯46CSG8>TO-V46CB¢9>h7/>D[/K;>T7;¢>@?8ACB0L¹¶j¢46KUG8N65MBD7¢;3B¢-BN6>W>T¯46CSG8>hO-VH4«CB¢;>T7J[\>h7
>hC5>[º¢;346KJK;:@K;¢958Oß¢97"BCHK;NZB¢958KE467;58G8¢9N6:46CÏB·N6>W>T¯46CS-G8>TO-V46CB¢9>h7>[ºK;>T7;¢ DFGB*H[\>h7
DFGB*H×8DFJB4HTÝ
R/58795-4«KBPE467;5rG8¢UB¯H¯N64«GQB¢;46>TC0L<
BN6NºB-C>TCE58¯58CEH58C@¢UN6>hST46GMBN¸¢j:W¯5-K;:@K9¢;58O #E R
N$O8 YZ#6587 % # 4[:Ì46¢|Gr>hC@¢"BD4«CHK
¢;3579AN65<)DFGB*H!KC>@?8ACBZKV>@?8ACB*=8Ý
ÑMÒ
$W(4O8 ` º­h¨i-M¦r¥\¬3OQ¬6ª6¬Z¥+$¬6©WW¨:M¬h§Orª9 0r­h¦¬Z¨­h¨© ¬á© ¥EQ¨¥|¬, Y¦!h¬3§T¥\¬3i-ª6­cT¬3§ª
 @¦!6"%$&'2(*$Q©8¥EM, <b@¦8¥P8Q¦N,U­T¦!=.T­h¨:iMQ¦8¥w¬3OM¬áª«¬Z¥E$§h¨-¥E$&'r¤!8T¬Z¨·¬6©Y@¨Q¬3h§O8ªP
08­h¦ DFJB4H× DFGB4HTÝ
>@?BA	AC 2
35B7;STAOp5rCW¢9KU>D[ ±Q³;F~¿
346G"3#BDK;K;AHOp58E'¢;3558X@46K;¢958CG85>[B¹®X@58E@Ãj¯>T4«C@¢
G8>hO-VH4«CB¢;>T7MFhBD¯¯N6:-E467;5rG8¢;N6:pAHK;46CSpBN6>@>h¯46CSGr>hO-V46CBD¢;>h7~4«CHK;¢;5QBE0L
°>T7/K"BD¼h5>D[|G8>TOp¯N658¢958C58K9KMFY¿546CG8N6AE5B-K;¼T58¢;G3,>D[¢9358K95pB7;STAOp5rCW¢9KML/°¸467;K9¢MFY46¢
46K/K;¢BCEB7;E± r³º3>¿å¢;>7;5r¯7;58K958C@¢¯794«OP46¢;46½h57;5rG8A7;K946½h5[\ACHG8¢;46>hCHKBK¢9587;OPK/>[¢j:W¯5
Q^EK¿
358795 46K
¢935¯7;>T¯>TK;46¢;46>hCl\Y1Ý 1 ^<31 ^ 1 =G^ 1 KBCE¢;3H5C@AO-V587
46KU7958¯7958K;58C@¢958E V@:,¢935¢;5879O :1Ý]*D¸Ý] Ý <	  D*=8Ý$,ÂN6>W>T¯46CSG8>TO-V46CB¢9>h7[jBOp46N6:
BN6N6>¿
KU¢935C@AOP587"BDN«¿
46K95p7;5r¯7;58K958C@¢"BD¢;46>hC>[BC@:§h¦8¥w¬Z§Dªº7;58G8AH7;K;46½T5[\AHCG8¢;46>TC V@:
B¢;5r7;O
	Â×¸CBOP58N6:	  4[:$< Q=/ YÝ02
3H4«K58C@¢"B46N6K¢935pACHE58G846EBDVN64«¢j:>[
G8>hC@½T587;¢94«VH4«N646¢j:4«CBDCW:-46CGr>hCK94«K9¢;58C@¢J4«OP¯7;5rE46GMB¢94«½T5
N6>hSh46GMBDN ÍA7;52:@¯5rKÎ@:@K;¢958OÌL
2
35UKBOP5795MBK9>hC46CSP¿
46N«NB¯¯HN«:¢9>TDFGB*Hp×9DFGB*HVW:¢B¼@46CS1¢9>pV5U¢935¢j:W¯5
\Y1Ý 1 ^ <31 ^ 1 = ^ 1Ý
°AH7;¢;3H587;OP>h7;5TF
46C#¢;346KPGMBK95Ì¢935Ì¯H7;>hVHN«5rO¿
35r¢;3587
$< Q=2ÄÒP7;58EAHG858K-¢;>¢935-?@A58K;¢946>hC¿
358¢;3H587<  D*=46K¢j:W¯BVN654«C¢;3H5-G8>hC@¢;5rXW¢> ×
 ^ DFJB4H K *× > < Æ =l^EK D × ><	 <  = =rÝ|È 4«¼T58¿
46K;5hFG358G¼@46CS,K;¯58G84Ø®G¹¢j:W¯5

AEST58Op5rCW¢9K4«KACHE58G846EBDVN65hFK;46CG85$< Q=WÄÒ7958EAGr58K-¢;>¢;3H5p?@A58K9¢;46>hC,¿
35r¢;35876D
3BK
¢j:@¯5@><	 <  = =46C=¢935G8>hC@¢958X@¢ > ×Q^ DFGB4H K7D×!>< Æ =8Ý
/>h¢946G85Ì3H>¿|58½T587p¢93B¢¢935C>T7;O=BDN64«KB¢94«>TCy¢9358>h7958O [w>h7pK9:@K;¢;5rO  ± r³46Op¯N64658K
E467;58Gr¢;N6:p¢935E58G846EBDV46N«46¢j:->D[¢j:@¯5 ÃÊG358G¼@46CS-[w>h7¢;35K9:@K;¢;5rOyBDCE¢;35K;:@K9¢;58O|Ý
Ä-  ~¡M·
Ó,5/¿>hAN6EPN«46¼T5/¢;>-7B46K;5K9>hOp5J¯7;>TVN658OpKQ×
I 2
35¯7;>TVN658Oß>D[|¢;3H5U58X@46K;¢958CG85->D[B®XW5rE@ÃÊ¯>h46C@¢G8>hO-VH4«CB¢;>T7º[w>h7¢;35K;:@K9¢;58O
DFGB*H×8DFGB*H46K
K;¢946N«NY>T¯5rC0L
I ¶jKp46¢¯>TK;K94«VHN«5¹¢;>,E587946½h5¢;35¹58X@4«K9¢;58CHG85Ì>D[ÔBN6>@>h¯46CS¹G8>hO-V46CBD¢;>T7[\79>hO%¢935
58X@46K;¢958CG85>[ºB¯BD7"BDE>X-46CÏBOp>T7;5JE467;58G8¢
¿
BQ:-¢;3BCV@:-AK;46CS-£ÃÊ¢97"BCHK;NZB¢94«>TC
I °H>h7¢;35PK;:@K;¢958O #4«¢46K¯>hK;K946VN65p¢;>E5®C5=B Ù;K9¢;7;46¯¯H4«CHShÚ>T¯587B¢94«>TCy¢93B¢
BK9K;>@G84ZB¢958K¢;>BC@:y¯79>@>[U¢9587;O ¢935ÌAHCW¢j:@¯58E ÃÊ¢9587;O ¿5ST58¢pV@:'[\>h79Sh58¢9¢;46CS
¢;3H5p¢j:@¯5-46C@[w>h7;OB¢94«>TC0LÓ,5-G8>hC 
58G8¢9A7;5P¢;3BD¢¢;35PAK;ABNE467;58G8¢¯79>W>D[>D[/C>hC
¢j:@¯BVH4«N646¢j:p>D[|¢;3H5-¢;5879O <+%D <+DD*=Y%D
<+DD*= =
46CK9:@K;¢;5rO  58X@¢;58CEHK¢;>K;3H>¿
¢;3B¢
¢;3H4«K
¢9587;OÂ46K
C>h¢
¢j:@¯BDVN654«CPK;:@K;¢958O|Ý
  Ï= ' MU
2
35BDA¢;3H>h7;K¿
BC@¢|¢9>U¢93BCH¼-R/5879O=BCpÀÔ58A½h5r7;KMF<3H58¢/»A79¢;3@:WF 794«¼pÍBDN«OPSh7958CpBCE
Õ|5rC 
8BOP46C,Ó,587;C5r7pV>h¢;3 [\>h7-¢9358467p7958O=BD7;¼@KpBV>hA¢-¢935¯BD¯5r7=BCHEy[w>h7-58C 
 >:WBVHN«5
E46K;G8AHK;K;46>TCKBDV>TA¢
£
Ãj¢;7BCK9NáBD¢;46>hCBDCEÍA7;52|:@¯5UÎ@:@K;¢958OpKQLº2
3BDC¼@K/BN6K;>-¢9>-R/58C¼
ÕBD7;58CHE7;58ST¢
[\>T7|3H4«K
EH5®C46¢;46>TC=>D[N6>@>h¯46CSG8>TO-V46CB¢9>h7;KQL
ÑhÑ
   =  
±6Ñ³RUL@Õ
B7958CE7958Sh¢QLB"¨H¥\¦9­M Q¥w¬Z­h¨¥w­ M¨:M¦9§ª«¬M"%$&'7(%$Q© ¥E-,UL@¶jC¢;3H5h>TA7;CBNY>[
°AHCG8¢;46>TCBN0Í79>hST7"BOPOp4ØCSF
	~>hN6AOp5ÑTFÍB7;¢`HFW,/¯7946NºÑ  HÑhF@¯BDSh58KÑ ` ÔÃÑ DÖL
± `Q³2L<>W?@ABDCE0L /Mk
§h¦9§T­Me¬Z¨#"%$&' "B8­h¦=$LM2>B¯¯5MB746C¢;35
Í7;>@G85r58E46CShK
>[Y¢;35 ¢93-¶jCW¢9587;CB¢;46>TCBN<>TCSh7958K;K>[È >hST4«GTFh»58¢93>@E>hN6>hST:UBCHEpÍ346N6>hK;>T¯3@:>[
Î@G84658CGr5hF/¯¯KBNZBFW,JAShAHK;¢Ñ  ÑTL
±t²Q³RUL°794«5rEO=BDC0L  ª6§©©8¬3§ªZªP$Ì§T¨ "¨¥E@¬Z¥w¬Z­h¨¬á© ¥w¬3§ª ª9$
¦;­iM§O8ªP$ -@¦©8¬3iM bW¨:8¤
¥\¬ ­h¨@©8L¶jC RJ46Sh3587Î@5r¢=2
3H58>h79:WFJ58E0L/À·L RL
»yÁAN6N6587=BDCE ÐLtÎYLÎ@G8>h¢9¢ML/Î¯7;46CST587
	º5879NáBDS È 58G8¢9A7;5/>T¢;58K/ÞTÞ FYÑ häTÉFT¯BST58K `HÑ
Ã `TäL
± Ö³RULÀ5rA½h5879K/BCEp» L ÃLWJ58E58793>[LÌ­-Tª6§h¦  ¦9­M­&0­&0J© ¥w¦;­T¨-¨­T¦N,§ª«¬á© §T¥\¬ ­h¨708­h¦
¥98: §ªPMTªPh©p­&06­h¨@©8¥w¦NM¥w¬Z­h¨© L ¶jC,¢;35T>hA79CBNº>D[°HACGr¢;46>hCBDN|Í79>hSh7BOPOp4vCHSF
	º>hN6AOP5ÑhFÍB79¢`FW,J¯7;46NºÑ  ÑTF@¯BST58KÑ  ÃÑQÉ HL
± Q³L  LÀ467"BD7;E0L%¨¥+Q¦EY¦M¥w§h¥w¬Z­T¨W08­h¨:M¥w¬Z­h¨H¨8ª ª9 M¥rª«¬3,¬Z¨§T¥\¬ ­h¨#8©W­=F@¦&8©hT§h¨@©
ª §T¦8¬Z¥P8,M¥w¬ -  ­h¦!T¦!P©N=Q¦8¬3-W¦rL02
35rK;5E5pEH>WGr¢;>h7B¢E0¾! 58¢"BD¢UEH5pNj¾ AC46½h5879K;46¢ 5
ÍB7;46K/äHFYÑ hä `L
±tÞQ³UÐL"L@R/>¿5hLG"B8 ­,LF@¥\§T¥\¬ ­h¨§Dª	Oc8§iM¬ ­@¦­!0#
¬Z¦9§h¦!$ ©g§h¦;§h­-ehLH¶jC=Í79>WGr5858E@Ã
46CShK>[Y¢;3H5/Î@58G8>TCEpÎ@:@Op¯>hK94«AHOå>[ È >hSh46G46C <>TOp¯A¢9587ºÎ@G84658CGr5M<Z¶j¢93BGQBF8L :@L =8F
¶   
F¸Ñ TÉhäFT¯BDSh58K `hÒ ÔÃ `ÑrÖL
±täQ³@,UL ULQã>hN6OP>hSh>T7;>½YL&%
¨-¥98:gY¦8¬Z¨Q¬ ªP/­&0 ce8ªPh,¬3@ª9QL@Ñ !` LQ46CU°H7;>hOç°H7;5rSh5
¢;>ÌÀ·Á>hE58N×-B¹K;>TA7;G85V>@>h¼,46C,O=BD¢;358OB¢94«GQBN0N6>TSh46GhF
ÑMÉTä ´Ã Ñ h²ÑTLL$	|BC'R/584ØÃ

58C>@>T7;¢ML@RB79½hB7;E'JC46½h5879K;46¢j:=Í7958K;KQFÑ hÞTäL
±tÉQ³UÐL´È 5846½hBC@¢ML(*$¨H¥\§M¥w¬3¥\¦9§h¨@©ª6§h¥w¬Z­h¨@©
§h¨: Y¦;­iQ§Orª9J¦!-W¦ © ¬iMb0N@¨M¥w¬Z­T¨@©8L
h>TA7;CBDN
>[ºÎ@:@O-V>TN«46G/È >hSh46G hÒFYÑ hÉ FT¯BST58KÞTÉ!`ÔÃ~ÞTÉhÉHL
±Q³@,UL@ËL@»58:T587MF»,L@ÕL@Ë
5846C3>TN6E0L( ¥+$&&)¬6©¨­T¥º§-¥E$&'QLh¶jC<>hC@[w587;58CHG857;58G8>T7;E>[
¢;35¢93467;¢;5r58C@¢;3ÌBDCC@ABNQ,/<
» K;:@OP¯>TK;46AO*>hCP¯7;46CG846¯N658K
>D[¯79>hST7"BOPOp46CSJNáBDC@Ã
ShABDSh58KQFW,/K9K;>@G84ZB¢94«>TC-[\>T7|<>hOP¯A¢94«CHSÔ»¹BG346C5879:WFÎ@¶;À ,/<2FWÎ@¶;ÀÍºÈQ, UFÑ hÉTÞF
¯BST58K`hÉTäÃ `  HL
±6ÑMÒQ³<LY»A7;¢93@:+* eh¥w¦;§M¥w¬Z¨ º­T¨@©8¥\¦NQ¥\¬iM  º­T¨¥+Q¨¥ ¸¦;­,  ª«§©©8¬3§ªB
¦;­Q­!0 © LYÍ3¸L ÐL
2
358K94«KQF<>T7;C58N6NJC46½h5879K;46¢j:WFYÑ  TÒL
±6ÑhÑ³<L/ÍBAN646C,*Geh¥w¦;§M¥w¬Z­T¨_Y¦;­h¦9§, ,hr©h§h¨©ÌªP  º§ªPMTªh8©  º­h¨© ¥w¦NQ¥\¬Z­T¨@©8L
2
358K95E5E>@G8¢;>T7"BD¢/E5Nj¾ AC46½h5879K;46¢ 5ÍB7946KäHFYÑ hÉ L
Ñ'`
